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COMPKESSED AIR TRACTION IN PARIS, 


CHARGING STATION ON A PARIS TRAMWAY. 
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2 Boston. . Chicago. : 
Philadelphia. 96 Liberty Street, Portland, Ore. ; 
Cleveland, O. New York. New Orleans. : 
STANDARD ; 

; Cableways, : 
i High-Speed a 
: man Hoisting = 
§ Hoisting 
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$ Engines. : 
é Built on the Conveying 
; Duplicate : 
Part System. Devices, : 
For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, i 
Quarrying, Logging, and General Contract Work. C 
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NON-CARBONIZING OIL_-~ 


FOR USE IN AIR CYLINDERS OF 


: <__AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 
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Tilghman’s - 
: "Patent Sand Blast Machinery 


For removing the 
Scale from 
Castings, Structural 
Iron Work and 
metals of all kinds. 


SEND FOR CATALOGUE 


a 
Edgar T. Ward & Sons, 


23-25 PURCHASE ST., 
BOSTON, MASS. 


wt 
GEORGE NASH & C0., 


24 SO.CLINTON ST., 
CHICAGO, ILL. 
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: Compressed Air Mine Haulage. 


Safe from fire, handier, more reliable and more economical in installation 
and operation than other systems; adopted by representative anthracite and 
bituminous collieries after exhaustive examination. On dona fide request of 
mine owner or superintendents, or other prospective buyer, we will mail free our 
8th Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 
To accommodate correspondents not in the market for locomotives, a copy will 
be mailed on receipt of 50 cents in stamps. 

Address mentioning ‘‘COMPRESSED AIR.”’ 


H. K. PORTER CO, 540 Wood St, Pittsburgh, Pa. 
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National Tube Works Company, 


MANUFACTURERS OF 
Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 


Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. 
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™ PULSOMETER "2! 
“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 
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Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
ij Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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-B. BF. Geodich Compan: : 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 


Rubber Goods_. 


OF FINE QUALITY. 
| HOSE FOR ALL PURPOSES. Q | 


g AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
? Mining Machines, Pneumatic Riveters, etc. CATALOGUE..% 
Fi 
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STEAM HOSE, Etc. 
5 Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 
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YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


BY USING 


| The Ropp Straight Line Furnace. 
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FOR SALE BY ( 


PARKE & LACY CO., 


21 & 23 FREMONT STREET, - SAN FRANCISCO,CAL. ! 





Sole Licensees. Catalogue upon Application, 
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Used for lubricating 
Air and Steam Cylin- 
ders, and Main Bear- 
ings of shaftson large 
Hoisting Engines, pre- 
vents them from get- 
ting hot. When engine 
stops, cup stops feed- 
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EDUCATION 


Thousands have been helped to better 
pay and positions through our sys- 


— BY WAIL 
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struction 


purpose at a cost of 
$225,000. 


Courses of Steam, Electrical, Mechanical or 
Civil Engineering ; Chemistry; Mining; Me- 
chanical and Architectural Drawing; Survey- 
ing; Plumbing; Architecture; Metal Pattern- 
Drafting ; Prospecting; Bookkeeping; Short- 
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hand; English Branche Sy 

, $2 Ml h pays for a College Edu- 
a ont Students and Graduates. 


‘ 

45,000 : 

: Circular Free. State subject you wish to study, : 
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ing. 


McCANNA BROS., 


57 WELLS ST., 
CHICAGO, ILL. 
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cation at Home. 


The International Correspondence Schools, 
Box 1132 Senaroe, ¢ inal 
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DO NOT CONFOUND « 
vw  s& THE MERRILL 


COMPRESSED AIR PUMP 


with the Air Lift System of pumping where 
air and water are discharged, and where 
conditions govern its use. 


With the Merrill System there is no air 
passing through the water pipe. A solid, 
steady stream is delivered to any point or 
elevation from any desired source. 


SUITED TO ALL PUMPING REQUIRE/SIENTS 
Sold subject to trial and return if not 
satisfactory. 








Any make of Air Compressor can operate them. 


MERRILL PNEUMATIC PUMP CO., 


WRITE FOR CIRCULAR F. 141 Broadway, NEW YORK. 
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i COMPRESSED AIR TOOLS. 


Pveumatic Motor Hoists, Dritts, . 


$ 

- 
Reamers, Tappers, Crane Motors, 

" : 


Center GRINDERS, ETC., ETC. ..... 


DRILLS MADE IN FOLLOWING SIZES : 


ee capacity...... ces weight...... 4 Ibs. 
“See ees Pens. came fe 104 Ibs. $ 
Semee « * liawtu's 2 ere OY idea 15 Ibs. ¢ 
icici inn’ Ds os tet ae mee, 
(a i ee 49 lbs. 
PNEUMATIC MOTOR HOISTS. 


HOISTS IN THE FOLLOWING CAPACITIES. 
CLASS A. Differential. 


1,500, 3,000, 5,000 and 10,000 lbs. 
Length of Lift per minute 10 to 18 feet. 


CLASS B. Quick Acting Friction Brake. : 
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800, 1,500 and 2,500 lbs. 
Length of Lift per minute 28 to 36 feet. 


EMPIRE ENGINE & MOTOR CO. 


OFFICE AND WORKS: 
CORRESPONDENCE SOLICITED. 





ORANGEBURGH, N. Y. 
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or Compressors 
Receivers 


“Lift Pumps THE ——~_ 


‘* Tools for Chipping Metals 
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and Caulking 4 
~~ PNEUMATIC id 
‘* Drills 
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‘* Reamers 

 Riveters SUPPLY & 
‘* Painting Machines 

* Sand Blast Machines 


> aaeoeoe EQUIPMENT CO., 


‘ Portable Oil Rivet Forges 


wW 


E€ 


** Oil Burners 


* Hose Couplings 120 Liberty St., New York. © 


Complete Compressed Air Plants Designed and Installed. 


st Ww 


Everthing necessary for the utilization of Compressed Air \y 

in any form of application. WwW 
st ot Ww 

Manufacturers of The “New York” Portable Oil Rivet 
Forge, operated by Compressed Air. Will heat as many rivets 
per day as ten hand forges, at a cost of a few cents for oil 


fuel. 
ss Ss 


The “New York” Quick-Acting Coupling for Air Hose. 
Locked or unlocked by a turn of the wrist. Contains an 
automatic valve which retains the compressed air in the hose 


when unlocked. 
se 


| Specialists in Compressed Air Application 
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CAMERON STEAM PUMPS. 
Simple, . 
Compact, 
Durable, NS ar 
Efficient. : 
NO OUTSIDE VALVE GEAR. i 
4 | YE eal 


ADAPTED TO EVERY POSSIBLE DUTY. 
















MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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An Important Connecting Linki in Compressed Air Service. 


THE 


Tightness, safety, flexibility and durability 


assured. 
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Parties making experiments with Com- 
pressed Air may have the use of the “* Moran 





Joint” free for a limited time. 


MORAN FLEXIBLE STEAM JOINT CO., 


LOUISVILLE, - - - - - KENTUCKY. 
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ESTABLISHED 1858. 


“ Our Name and Brand a Guarantee of Quality.’’ 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. PLAY PIPES. 





LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WoRKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFICE: 10 BARCLAy ST., NEw YORK. 

















Compressed Air. 


A MONTHLY PUBLICATION DEVOTED TO THB USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, - - Editor and Proprietor 
A. bg KENNEY, - - - - Managing Editor 
J. E. QUINTERO, - - - - - Associate 





mai including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
»>ressed air. 

Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York 

London Office, 114a Queen Victoria Street. 


Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
x, &: Post Office. 


VoL. IV. AuGuST, 1899. 





The railroad men are at the fore front 
in compressed air development. The 
extraordinary interest shown in the ex- 
hibition of compressed air appliances at 
the Master Mechanics and Master Car 
Builders’ Convention, at Old Point 
Comfort, held in June last, was indica- 
tive of the spirit that has taken posses- 
sion of these practical men, and that their 
attention is directed toward air power 
means much that will be beneficial to 
these interests. No mechanical field 
possesses such a varied line of available 
applications. The subject is discussed 
with much fervor at the meetings of these 
associations, and their organization has 
made it possible for the exchange oi 
ideas that are practical in every detail; 
many very useful appliances are suggested 
allowing a riotous utilization of the scrap 
heap, in the construction of home-made 
shop tools. 

The use of air in railroad shops is aug- 
mented by the ubiquitous Pneumatic Too) 
man. He has been the missionary that 
plodded untiringly, and he has lived to 
see a demand for the various tools which 
he handles. 

A notable example of this was shown 
in the exhibit of the pneumatic tool 
builders at the Old Point Comfort conven- 


tion, for it is said that compressed air 
received more attention than any other sub- 
ject, and that the interest far surpassed that 
of any previous year. 

There are great improvements in the 
tools themselves, and they are becoming 
cheaper at the same time. They have 
been talked of so much that further de- 
scription seems a waste of words, but 
such is not the case. People who are 
just investigating the merits of com- 
pressed air are glad to get hold of data 
relating to the use and economy of these 
appliances. What might seem a repeti- 
tion in the mention of compressed air 
tools is rather the elaboration of well- 
known subjects for the benefit of the con- 
stantly increasing converts to compressed 
air practice. 





An average temperature of the air of 54 
degrees F. is best adapted to the public 
health, for at that temperature the decom- 
position of animal and vegetable matter 
is slight, and animal temperature is most 
easily maintained. Every degree of tem- 
perature above or below that point re- 
quires more or less of an effort of the 
heart-regulating power to maintain the 
proper equilibrium. Even more potent 
in elevating the bodily temperature is the 
introduction into the blood, whether by 
respiration or by direct injection of putrid 
fluids and the gases of decomposing mat- 
ters. If this injection is repeated at short 
intervals, death will occur with a high 
temperature. The air of cities contains 
emanations, in hot weather, from a vast 
number of sources of animal and decom- 
position, and the inhalation of air so 
vitiated brings in contact with the blood 
these deleterious products in a highly- 
divided state, which cause a fatal elevation 
of temperature in the young, old and en- 
feebled. The same effect is produced by 
the air in close and heated places, as in 
tenement houses, work shops, school 
houses, hospital wards and other rooms 
where many persons congregate for 
hours. 
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Popp Compressed Air Motors for Tramway 
Traction. 


The installations transmitting power by 
means of compressed air from central 
stations to an aggregate of 8,000 horse- 
power for a great number of industries in 
operation in Paris, effect the transmission 
by means of canalisation, or miles of air 
mains laid in the streets, with branches 
leading into workshops and other places 
where required. The successful operation 
of this system, invented and carried out 
by M. Victor Popp, induced him also to 
extend it to the supply of compressed air 
for tramway traction. 

It is impossible to better explain the 
position which compressed air as a motive 
power occupies than by quoting the re- 
port of Mr. Humblot, inspector generai 
of the Department of Bridges and Roads 


of France. In effect, he says: 
“Compressed Air is not a source of 
power. It is, in reality, only a vehicle for 


the transmission of power in heat, which 
heat can re-transform itself into power. 

In order to obtain from air an economi- 
cal return, it is necessary to supply it with 
caloric at the moment of its utilization, 
by re-heating, in order to compensate 
for the losses of every nature to which it 
has been subjected as a consequence of 
cooling after compression in the tubes 
and reservoirs. 

By employing compressed air in trac- 
tion, all the many advantages are secured 
which this agent has been demonstrated 
to possess in the mechanical applications 
which have heretofore been made. 

If there is anywhere a demand for an 
easily manageable motor, it is certainly 
for tramways. 

With compressed air, variations of 
speed are obtained with the greatest ease 
and without shock, by the simple turning 
of a cock; stops are made almost instan- 
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taneously, as vehicles operated by this 
system naturally eniploy air brakes, the 
reliability of which is so well known. 

Owing to the Popp system of feeding 
points along the line, a single power sta- 
tion can supply several lines at the same 
time, becoming therefore a veritable cen- 
tral station for the entire network of 
tramways of a city, and at the same time 
distribute in a whole city mechanical en- 
ergy as done now in Paris. The weight 
of the new Popp car, seating fifty persons, 
is 16,000 pounds when empty. 

In order to gain a still higher economy, 
the motor is compound and the air is re- 
heated twice. 

The motor being compound (or with 
two cylinders) can, according to its needs 
at various points of the route, work with 
either double or single expansion. 

3y means of a special regulating appa- 
ratus, the several combinations by which 
the compressed air is admitted into the 
motor cylinders, for starting, regulation 
of power and speed, stopping, and brakes, 
operate in a cycle perfectly established 
and controlled and with the greatest sim- 
plicity. 

The various parts of the regulating ap- 
paratus are operated by a single handle 
and only require in consequence a single 
movement. 

The entire mechanism is hidden be- 
neath the car body. The body itself re- 
mains completely independent of the 
frame upon which it rests. 

The platforms are entirely free. 

The driver on the front platform has 
nothing whatever to do but to operate 
one controlling handle. 

The car runs equally well in either 
direction. At a terminus the driver 
moves to the other platform, carrying 
with him the handle. The expense and 


inconvenience of turn-tables is thus 
avoided. 
Motor Car. 
The frame and springs have a very 


strong, solid, and well-built appearance, 
while the cylinders and all movable parts 
are inside, and placed between the wheels. 
The frame is suspended by leaf springs 
jointed to the axle boxes over the axle 
centres, while the body is suspended on 
leaf springs fixed to the end of the frame- 
work. This double suspension produces 
a gentle motion, and facilitates the pas- 
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A COMPRESSED AIR CAR USED IN PARIS. 
POPP SYSTEM, 
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sage of the car round sharp curves, even 
in the case of long car bodies. The two 
axles are connected by connecting rods. 
One of the axles is worked directly from 
the compressed air cylinder by means of 
wheel gearing, consisting of two wheels. 
The larger wheel is fixed to the wheel 
axle, the smaller one to the motor shaft, 
showing the frames of the compressed air 
cylinders with their piston rods, crank 
shafts, and the slides with their eccentrics 
—in a word, the whole mechanism. The 
above-mentioned gearing runs in oil en- 
closed in an oil box. The frame is of 
solid cast steel. ‘The compressed air en- 
gine is designed on the compound sys- 
tem with varying expansion. (Meyer.) 
An attempt has been made in designing 
the machinery to arrange the various 
parts so that they should be easily acces- 
sible for repairs and removal if necessary. 
As the engine is worked on the com 
pound principle it is provided with two 
cylinders; and the compressed air is 
heated during expansion and before en- 
tering the cylinders by means of a coke 
fire laid on a hopper arrangement which 
is filled once a day. The compound 
motor can be worked at double expansion 
or with direct admission of the com- 
pressed air in both cylinders. By means 
of a special disposition of the slide valves 
the compressed air can be worked at dii- 
ferent degrees of expansion, by its varia- 
ble admission into the cylinders; whereby 
also the power of the engine, its speed, 
the stoppages, and operation of the 
brakes are perfectly regulated according 
to the requirements of the service. All 
these operations are carried out by means 
of the pair of levers at the driver’s hands. 
As there are no heating vessels or any 
other machinery on the platform, these 
are perfectly free, and can be used for 
passengers—the carrying capacity of the 
motor car is, therefore, so much _ in- 
creased. 


Air Reservoirs and Heater. 


The air flasks are fixed under the plat- 
form (fore and aft) and are charged for 
the St. Maur lines at 700 lbs. pressure. 
The chargement is made in less than one 
minute by means of a pipe emerging from 
a post at one side. The driver, without 
having to leave his machine, makes a 
joint which, by means of a valve and a 
differential valve piston, establishing the 
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connection between the air pipe and the 
car tanks. Soon as the full charge is 
taken in the driver shuts the admittance 
valve, cuts off the connection with the 
post and through the loss of pressure, the 
valves close the connection with the pipe 
and the car goes along without any loss 
of time. From the air reservoir the com- 
pressed air goes first through a pressure 
regulator, passed to the heater, then to 
the small cylinder returned to the heater 
and then to the large cylinder and last 
through the exhaust pipe. In the heater 
the air is each time heated to 200 C. 

The Popp tramways carry compressed 
air flasks made of specially prepared steel 
under and, if necessary, on top of the 
carriage. The flasks have been made to 
withstand a pressure of 4,000 lbs. to the 
square inch. The maximum working 
pressure used for the cars in St. Maur is 


700 Ibs. The air for the cars is com- 
pressed by three 150 horse-power com- 
pressors. he storage capacity of the 


compressed air flasks on the Popp car 
with a maximum working pressure of 
2,000 lbs. would be enough to run the car 
36 to 40 miles. 

Controlling the Car, 

One of the features of the Popp car is 
the working of the motor and air brakes. 
All the required moves which can be 
asked from a street car are made in- 
stantly, as easily and without possibility 
of mistake on the part of the motorman 
as can be imagined. The car conductor 
has before him one wheel and two small 
handles immediately below. The use of 
the left handle is to reverse the motor 
movement. The right handle to open 
and cut off the air admission and com- 
mands also the safety brake. The wheel 
commands—tst, the air brake at varia- 
ble pressure; 2d, the progressive admis- 
sion to the small cylinder (high pres- 
sure); 3d, the direct admission to the 
small and to the large cylinder (low pres- 
sure). The various operations are made 
with one turn of the wheel. It will be re- 
marked by this that whenever the motor- 
man wants to use the brake before the 
brake came in use automatically the ad- 
mission is entirely cut off both in using 
the safety and variable brake through the 
handle or the wheel. Outside of these 
two brakes the Popp car is furnished with 
an ordinary hand brake. 
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Traction and Consumption of Air. 

The motor is capable of slipping the 
wheels on a dry rail under weight of 36,- 
coo Ibs. The air consumption of the cat 
running on the Saint Maur les Fossees 
(Seine) lines (3% ascent) varies from 25 
to 35 lbs. per mile. The car runs 10 
miles at a speed from 12 to 20 miles an 
hour. 
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in the Popp car, the air being re-heated 
before its admission to the cylinder to a 
temperature of 200 C., involved losses 
in the pipes, small escapes such as 
may happen in the mechanism, and also 
cost of operating the wheel brakes, is 
30.577 lbs. in compressed air reducing to 
atmospheric pressure. One steam horse- 
power-hour at the station where the air 





SIDE VIEW OF MOTOR AND TRUCK. 
THE Porrp SYSTEM. 


Cost of Production of Compressed Air and 
Its Utilization as a Motive Power 
for Tramways. 


The cost per horse-power-hour in com- 
pressed air reduced to atmospheric pres- 
sure and utilized by motors of from 15 
to 50 effective horse-power, has been es- 
tablished by numerous trials in Paris. 
Motors of the above power are principally 
employed in mechanical traction for 
tramways. The consumption of air in a 
compound motor such as is employed 


is compressed at a pressure of 853 Ibs. 
equals 11 lbs. air reduced to atmospheric 
pressure. For reheating the air per mile 
car, 0.50 lbs. coke. 


Conclusions. 


It is clear that system of mechanical 
traction for tramways will have chances 
of adoption proportionate to its gain in 
economy of operation; reduction in ex- 
pense being desirable at once in cost of 
production at the station, in the motor, 
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and in the consumption by the motor of 
power. 

3ut it is also necessary that the system 
be easy to work and direct, and moreover 

absolutely beyond the possibility of sud- 
den interruption from accident. (In Paris, 
compressed air without interruption dur- 
ing 13 years.) 

It is also necessary that the system pro- 
posed should be easily understood by any 
tramway operator, and that it should not 
be necessary to preface its consideration 
by long special technical study. 

In the present state of the art of me- 
chanical traction as applied to tramways, 
it is evident that if economical operation 
be desired, the supply of power from a 
central station is indispensable. 

Operation by electric conductors car- 
ries with it many difficulties for the opera- 
tor, largely arising from the inevitable 
complications of a service requiring such 
special knowledge as to make an expert 
technical staff in constant surveillance a 
necessity. 

With compressed air the method of op- 
eration is so simple that there is no neces- 
sity for long study of an expert nature 
beiore undertaking the handling of that 
system, while it is at the same time so 
regular and sure that one is not kept con- 
stantly on the alert as is the case with the 
electric line. 

It follows that the manager of a com- 
pressed air tramway can really direct its 
operation without being always at the dis- 
cretion of an engineering staff, since he 
is free from apprehension of any serious 
trouble in his service. 


To handle an air compressor is as sim- 
ple as a pump. Any ordinary mechanic 
can undertake its management. 

The air being stored in advance in great 
quantities at a time in the reservoirs of 
the central station—in the distributing 
pipes, and in the tanks of the motor—in- 
terruption of service is practically impos- 
sible. 

One of the most important advantages 
of compressed air is that it lends itself so 
well—incomparably better than any other 
system—to direct storage, which quality 
admits of holding in reserve great ac- 
cumulations of energy with so much ease 
and economy. So far as accumulation of 
reserve power is concerned, electricity 
has incontestibly shown itself greatly in- 
ferior to compressed air. 


Automobile Compressed Air Fire Engine. 


The time is comparatively near at hand 
when every city will have its public sup- 
ply of air power, and when such a time 
arrives the utilization of compressed air 
will enter into almost every nook and 
corner of industrial, municipal and do- 
mestic enterprise. Its usefulness is so 
comprehensive that a central compressed 
air power plant might in these days look 
for a large and prosperous patronage. 

One of the most forcible arguments for 
introducing a public supply of com- 
pressed air will be the degree of economy 
and the vastly increased protection which 
would be afforded by compressed air in 
the matter of fires. It is entirely feasi- 
ble to propel a fire engine to a fire with- 
out horses and when it reaches the water 
supply to be operated by compressed air. 

Protection against fires is one of the 
most important municipal questions, and 
the expense to the public of handling a 
modern fire department is one that re- 
quires skillful financial treatment to keep 
it within bounds and at the same time 
have an efficient department. 

A public supply of compressed air 
would certainly reduce the expense of a 
fire department to within a reasonable 
figure, and the proposition to introduce 
automobile compressed air fire engines 
will in time bring forth potent reasons 
for the adoption of this system. The in- 
stallation of a compressed air supply 
would not have to be borne by the fire 
department, because private enterprise 
will be glad to install central compressed 
air power plants, relying on the patron- 
age of the general public in the matter 
of power, but when the advantage of such 
a system is well known any proposition 
to lay pipes in the streets for this purpose 
will receive the moral support of every 
fire board and a majority of the citizens, 
all of whom are interested in fire protec- 
tion. 

The plan to be followed is similar to 
that followed by the installation of gas 
and water plants. Mains would be laid in 
all streets, and air hydrants would be 
close to the water hydrants. 

An automobile carriage with a suitable 
fire pump would constitute a fire engine, 
to be propelled by compressed air, elec- 
tricity, gasoline or other motive power. 
With such an apparatus, the time used 
in reaching a fire would be reduced to a 
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minimum and the operation of applying 
the air power for pumping the water 
would take but a few seconds. 

The advantage of this system, which 
does away with cumbersome boilers and 
dangerous progress through crowded 
streets with wildly excited horses, will be 
apparent to every one. If necessary a 
speed of 30 miles an hour may be ob- 
tained in going to a fire and without any 
undue commotion. The weight of the 
vehicle itself would be very much re- 
duced. An ordinary engine to be drawn 
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for superintendent oi fire alarm telegraph. 
In reserve are two steam fire engines, one 
hook and ladder truck, one chemical en- 
gine and one engineer’s wagon; and the 
cost of operating the department for one 
year is $251,000. Eighty-two horses are 
kept in this department, aggregating the 
value of upwards of $30,000, and the mor- 
tality among horses in fire departments 
is necessarily high; consequently there 


is a constant expense from this cause. 
Automobile fire engines should not cost 
more than ordinary 


fire engines. The 

















AN AUTOMOBILE COMPRESSED AIR FIRE ENGINE, 


by horses weighs about 8,500 lbs. and an 
equally efficient automobile engine will 
not weigh more than 5,000 lbs. or pos- 
sibly less. 

As an illustration of possible economy 
in a city, we will give the statistics of the 
fire department of Newark, N. J. 

The manual force of this department is 
202 men with the following apparatus: 
Fourteen steam fire engines, 4 hook and 
ladder trucks, 1 aerial truck, 1 chemical 
engine, 4 engineer's wagons, 2 wagons 


number of men employed for taking care 
of horses would be dispensed with. No 
coal or other fuel need be used. 

The item of keeping the above number 
of horses would amount to $19,680 a year, 
countng the expense of keeping one horse 
at $20 per month. The total saving in 
a department of the size of Newark, N. 
J., would probably reach $30,000 a year, 
or about 714 per cent. of the total cost 
of running the department. 
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In the foregoing estimate no account is 
taken of the cost to the department for 
the use of the compressed air for operat- 
ing engines which would be used during 
fires, and the reason for omitting it is be- 
cause any company putting in a com- 
pressed air plant would readily concede 
the free use of power for such purposes 
in part compensation for the franchise 
privileges. But even if it had to be paid 
for at regular rates the cost would not 
amount to much. 

The development of such a scheme is 
within practical limits and it only needs 
discussion and intelligent demonstration. 

The automobile fire engine shown here- 
with is simply the combination of an au- 
tomotor with an ordinary pump mounted 
on it. It admits of any modification 
from the position of the pump, which may 
be vertical instead of horizontal, and the 
construction of the carriage, which may 
be propelled by any reliable power, pre- 
ferably compressed air. 
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Pneumatic Caissons for Ordinary Foundations. 


At many places on our larger rivers it 
is so difficult to get first-class founda- 
tions, and keep other than first-class ones 
after once put in, that the only really safe 
way is to employ pneumatic caissons. 
For the ordinary large highway bridge 
as built by county or city, this is sel- 
dom considered, owing to the fact that 
comparatively very few officials having 
charge of this work know anything of 
pneumatic foundations, and until recently 
such work has been too expensive for 
bridges of this class. Pneumatic work 
has been made much cheaper by compe- 
tition and skillful handling, until for large 
highway bridges where good foundat‘ons 
are hard to get it is not only the best 
method, but almost as cheap as pile foun- 
dations. When the pneumatic caisson 
foundation is completed there is no ques- 
tion as to its stability. and no future ex- 
pense for protection to hold it. A well 
built bridge on this foundation is for the 


use of generations to come, and, unlike 
many bridges on other foundations, wili 
not need replacing before the present 
generation has passed away. 

A recent experience with a bridge on 
the Scioto River is a good example of 
pneumatic work for highway bridges. In 
1871 the County Commissioners of Ross 
County, Ohio, built a bridge across the 
Scioto River at the old ford at the foot 
of Main Street, Chillicothe. 


It had been with great difficulty that all 
previous foundations for Scioto River 
bridges in Ross County had been put in 
by use of cofferdams, owing to the river 
gravel being very coarse and full of 
bowlders, and taking this into considera- 
tion it was decided to adopt the pneu- 
matic foundations, as being the surest and 
safest plan, and certain to reach bed-rock 
no matter what might be encountered. A 
few days after bids were received, the 
contract was awarded to Willard & Corn- 
well to construct two masonry piers on 
pneumatic caisson foundations, with crib 
filled with concrete to within five feet of 
low water. according to plan shown. On 
August 12th work was begun on setting 
up the air-compressor and getting ready 
for caisson No. 1. The contractors’ plant 
for this work consisted of a double com- 
pressor with cylinders 14x16x18 inches, 
run by a boiler of locomotive type capa- 
ble of generating 120 horse-power; a II5- 
volt dynamo of nine amperes capacity, 
run by a vertical engine supplied with 
steam from the big boiler; an air receiver 
fifty-six inches in diameter and fifteen feet 
long, and all necessary pumps, pipes, con- 
nections, fittings, etc., with hoisting en- 
gines, derricks, mortar boxes, tools and 
everything necessary for heavy masonry 
and concrete work. The compressor and 
boiler were set up on the solid roadbed, 
a few feet west of the old abutment, the 
compressor being next to the abutment, 
the boiler immediately west, and the dy- 
namo and engine, for generating electric- 
ity for lighting the caisson, engine-house 
and office being in the same building and 
just south of the compressor and boiler. 
the whole being covered by a substantial 
frame shed 18x36 feet. An office, 10x12 
feet, adjoins this building on the cast. 
The receiver was placed north of the 
compressor, on the edge of the fill. A 
driven well at the foot of the embank- 
ment on this side, with a force pump, sup- 
plies water for the boiler and drinking 
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water for the men. An eight-inch natur- 
al gas main runs within 1,000 feet of the 
engine house, and an inch pipe was laid 
from it and connected to the boiler to 
supply fuel for generating steam. 

Both caissons were built exactly ac- 
cording to plan, twelve feet wide by thir- 
ty-two feet long and six feet deep inside, 
and sheeted inside and out with two-inch 
plank. The sides and roof of the caisson 
are two feet thick, built of 12x12-inch 
timber, each course being fastened to the 
courses below with 3% and 7%-inch drift 
bolts, thirty inches long and placed four 
or five feet apart. The two courses of 
the sides and ends are firmly fastened to- 
gether by two rows of 7%-inch bolts ex- 
tending clear through both. The two 
bottom layers of timber are beveled off 
on the inside until only about four inches 
wide at the bottom, and on the bottom a 
2x6-inch plank is firmly spiked, forming 
the “cutting edge” of the caisson. Two 
I2x12-inch tie-beams are dovetailed into 
the sides of the caisson, thus dividing the 
inside into three equal “‘pockets.” There 
are five holes through the roof, a four- 
inch hole at the centre of each end “‘pock- 
et’ for the blow-out pipes; in the middle 
pocket an 18-inch hole near one beam and 
a 20-inch hole near the other beam for the 
supply pipe and air shaft, respectively, 
with a 4-inch hole near the latter for the 
air supply pipe. When one course of the 
roof is placed, the shafts are fastened on 
by means of bolts through this course and 
the flanges of the shafts. The air shaft is 
thirty-six inches in diameter, of the best 
%-inch boiler iron, thoroughly riveted to- 
gether at the lap joints and to inside 
flanges of 11%4-inch cast iron at each end, 
each flange having twenty-eight 34-inch 
holes for bolts to fasten joints together. 
The flanges are on the inside, so they 
can be used for the lock doors to fit 
against, and the bolts being on the inside 
can be removed and the top sections of 
the pipe taken out when pneumatic work 
is finished. The supply pipe is eighteen 
inches in diameter, of the same material 
as the air shaft, and 3-16-inch thick. It is 
riveted together the same as the air shaft, 
except that the cast flange is on the out- 
side and has but eighteen holes for bolts, 
These shafts are in joints varying from 
nine to fifteen feet in length. The tim- 
ber used in caisson walls in crib and out- 
side sheeting may be any good round 
timber in lengths of ten to twenty-four 


feet. In this work hickory, lynn, syca- 
more, red oak, etc., were used for all work 
except inside sheeting, which was oi 
dressed pine. The inside of the caisson, 
from the cutting edge to the roof, and all 
over the roof, was calked carefully in each 
joint between the timbers and around all 
bolt heads, then sheeted from bevel edge 
to roof and overhead, every joint of the 
sheeting being thoroughly calked. Cais 
son No. 1, which was to go in the middle 
of the river, was built on timber runways 
on the bank, arranged so they could be 
raised at one end and slide the caisson 
off into the water when it should pe ready 
to launch. Two heavy ropes were placed 
around the caisson and tied to posts be 
hind, the runways were covered with soft 
soap, and the ends raised until the caisson 
was started and held only by the ropes, 
which were cut simultaneously, and the 
caisson slid out into deep water and float 
ed with the top but little above the sur 
face. On September 8th it was launched, 
towed into position, and anchored by 
ropes leading to some old piles at one 
side, and to a heavy anchor and a piece 
of old bridge iron up stream. When 
launched, but one course of roof or deck 
ing had been put on, and as soon as an 
chored to place the other course was put 
on and the crib on top built up several 
feet. This cribbing is of 12x12-inch tim- 
bers, laid so as to make the outside of crib 
twelve feet by thirty-two feet, every other 
course tied together by two 12x12-inch 
cross ties dovetailed in, and the whole 
fastened together with thirty-inch drift 
bolts every four or five feet. The sheet- 
ing is also carried up continuous on the 
outside from the cutting edge. The top 
of the decking was then thoroughly 
grouted, the crib filled with concrete to 
the height of several feet, until the ‘“‘cut- 
ting edge” rested on the river bottom and 
the top was four or five feet above water. 
This concrete was composed of one part 
Portland cement, two and one-half parts 
sand, and five parts gravel, with a good 
many large bowlders bedded in each lay 
er. A three-inch pipe was laid from the 
receiver down the bank and along the 
river bed to the pier, and connected to 
the air supply pipe by a double flexible 
pipe joint. At noon of September 12th 
air was turned on and the work of sink 
ing was carried on day and night by two 
crews, each working ten hours. Each 
crew of ‘‘sand hogs,” as the men engaged 
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in this work are called, consists of a fore 
man, two blow-pipe feeders, four shovel- 
ers, an inside lock-tender and an outside 
lock-tender. The working chamber 1s 
lighted with three sixteen-candle power 
electric lights, and there is one in each 
section of the air shaft. The blow-out 
pipes just below the roof of the caisson 


of the pipe is forced out by the air pres- 
sure. On the top of each blow-out pipe 
is fastened a “goose neck,” a curved joint 
to turn the material away from the crib. 
This ‘goose neck” is cast iron, with a 
four-inch opening and heavy walls, espe- 
cially on the upper side where the gravel 
strikes, for it comes out with such force 





CAISSON No. 3 BLOWING SAND. 


are fitted with large valves with a four- 
inch opening. A piece of pipe from the 
valve extends to the bottom of the cais- 
son, and when the valve is opened all 
sand, gravel and rock less than four 
inches in diameter brought up to the end 


that an ordinary pipe bent to a curve 
would last but a few hours. All rock too 
large to blow out through the pipes is 
“locked” out through the air shaft in 
sacks. To sink the caisson all material is 
cleaned out level with the ‘cutting edge,” 
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then it is “ditched” by shoveling several 
inches of material from under the “cut 

ting edge” and given a “blow” by open 

ing one of the valves and letting out the 
greater part of the air. Relieved of the 
lift of the compressed air, and with the 
weight of concrete on top, the caisson 
settles down from six to ten inches, or 
until the cutting edge is again on solid 
gravel. While the air is escaping the 
working chamber is filling with water, 
and will frequently be two-thirds full 
when done “blowing.” Caisson No. 1, for 
eighteen or twenty feet below the bed of 
the river, went down smoothly and rapid 
ly without delay. At this depth was en 
countered a layer of bowlders varying in 
weight from five pounds to over one hun- 
dred pounds, and at the bottom of the 
layer were three coping stones from the 
top of the old east pier, which had been 
washed out. These stones were thirty 
feet below low water and sixty-six feet 
from where the pier had stood, showing 
how deep the scour had been when the 
water was highest. As the water fell and 
the current became less swift, the larger 
rock coming down were deposited, and 
then the smaller rock, gravel and sand. 
This layer of rock was what had stopped 
the sounding rod, but immediately below 
was six or eight feet of quicksand, and 
then another layer of gravel and rocks, 
but bed rock was not struck until forty- 
three feet below low water. The bed 
rock consisted of black shale and lime- 
stone in alternating layers of about two 
inches in thickness. The caisson was 
landed and rock leveled down after twen- 
ty-three days’ work, and on the morning 
of October 6th concreting the air cham- 
ber was begun. To concrete the air 
chamber a two-inch pipe connection is 
made from the air pipe to a point just 
below the top flange of the supply pipe. 
This pipe has a valve, No. 1, near the air 
pipe, and another valve, No. 2, on a 

between valve No. 1 and the supply shaft 
A top door opening down is then put on 
the supply shaft and the fastening taken 
off the lower door. A batch of concrete 
is shoveled into the supply pipe, the upper 
door pulled up, valve No. 2 closed and 
No. 1 opened. This puts compressed air 


in the supply shaft and allows the lower 
door to equalize open and the concrete 
falls into the working chamber, where it 
is rammed under the bevel edges and over 
the bottom by the 


“sand hogs.” The 
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lower door is then shut, valve No. i 
closed and No. 2 opened, allowing the 
compressed air in the supply shait to 
equalize out and the top door opens. The 
process is repeated until the chamber is 
filled with concrete and barely a nar 
row passageway for one man is_ left 
between the lower doors of the suppl; 
shaft and air shaft. The lower doors are 
then shut, and the last man equalizes out. 
A regular air pressure is then kept on for 
twelve or eighteen hours, until the con 
crete sets. The air is then turned off, and 
the shafts filled with concrete as quickly 
as possible. As soon as the air pressure 
is taken off the lower doors drop and the 
space left in the working chamber is also 
filled with concrete, which runs in from 
the shafts. This finishes the foundation 
from bed rock to above low water. 
Caisson No. 2 was built about ten feet 
back of the washed-out abutment, part of 
the old approach being leveled down to 
near low water mark so it could 
built exactly where it was to. sink, 
and at noon of the 14th day of 
October air was put on caisson No. 
2. This caisson was above the 
water level, and before putting on air 
it had been sunk about two feet. As the 
pressure at first would be low, temporary 
blow-pipes were put in the side near the 
roof, and used to blow out sand and grav- 
el until they were down to water level. 
This required less air to blow out ma- 
terial than to lift it through the roof. 
When down to water level these pipes 
were removed and the holes plugged. 
This caisson went down without special 
incident until the “cutting edge’ was 
about fifteen feet below low water, when 
a good sized red oak tree was encoun 
tered. Several blasts were put into holes 
bored in the tree under the cutting edge, 
until the trunk was severed at this point. 
The tree was then sawed up and removed 
through the air locks. Dynamite was 
used to blast out this tree, and also to 
blast to pieces large stone found in the 
caissons. When blasting the men stayed 
in the air shatt, and frequently in the 
working chamber itself, for the concus 
sion from a blast is not felt under air 
pressure as it would be on the outside. 
Test rods were driven at several points 
inside, and there was apparently a leve' 
bed rock about twenty feet below low 
water. Accordingly on October 8th thie 
cutting edge being about five feet fron: 
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the bottom of the rods, the first footing 
course was laid, and the next day the sec- 


ond course offset six inches all around, 
making it I1x3I feet. According to the 


rods we were then about two and one-hali 
feet from bed rock. The 
now attempted to pull the 7-inch sound 


“sand hogs” 


ing rods which had been cut off as the 
caisson was sunk, and found they could 
not move them, although but two and 
one-half feet were in the ground. They 
even broke a large chain by using lever- 
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drove part of the way, with great ease, 
until striking bed rock on a level with 
rock No. 1. It was 
decided not to land the caisson on the lig- 


bed under caisson 
nitic peat, as there was evidently quick- 
sand under this layer, and the sinking 
was continued. This material was hard 
to work, and the “sand hogs” were seven 
days making two feet in depth. The 
first course of stone, and part of the sec- 
ond, was below water before it was de- 
cided to continue, and therefore the 11x31 





FLASHLIGHT IN CAISSON, 


age to pull on the rods—we then had 
them dig down at one point, and they 
brought up a sample of a peculiar ma- 
terial that was neither peat nor lignite, 
although it was evidently the bottom of 
an old swamp. The material was tough 
and like rubber when a pointed rod was 
driven into it, but a piece taken out 
proved to be brittle and of no strength. 
We now drove rods through it and found 
that after two or three feet they again 


feet of masonry had to be brought on up. 
A great many difficulties were encoun- 
tered in sinking this last twenty-two feet, 
and it was not completed until November 
30th. The compressor broke down twice, 
and high water got above the masonry 
and stopped the work once for several 
days. The first footing course dragged 
considerable and held back the caisson in 
sinking, and the ends at different times 
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were as much as a foot out of level. In 
bringing the pier back to a level several 
of the joints in the masonry were opened, 
but no stone cracked. Below this lignitic 
peat the sand and gravel was of a different 
character than that above, or what was 
encountered in sinking caisson No. I. 
First there was eight or ten feet of sand 
almost as fine as quicksand, and working 
like quicksand, then tne rest was coarse 
gravel with bowlders. This sand and 
gravel was dark, but contained but little 
soil, the color being given by hornblende 
and other dark rock in the drift. Within 
a foot of the bed rock was found a skull, 
which proved to be that of a pre-glacial 
hog. The lignitic peat 1s a formation of 
the glacial period. 

Pier No. 3 was to be erected 154 feet 
east of the river, to hold the end of an 
approach span which was to take the 
place of that much embankment. One of 
the spans of the old bridge was repaired 
for this approach, and it was originally 
intended to use four-foot tubes sunk to 
solid foundation to hold the east end, but 
when bids were received the bid of $2,900 
was made for a pneumatic caisson sunk 
to twenty feet below low water, with 
masonry pier. The bids for the tubes 
were from $1,012 to $2,200, and the Com- 
missioners at first awarded the contract 
to the lowest bidder on tubes, but within 
three weeks the sinking of caisson No. 2 
proved what difficulties might be en- 
countered in sinking tubes and possibly 
result in failure, and the bidder on tubes 
willingly consenting, the contract for 
pneumatic caisson was awarded to the 
contractor who was building the other 
two. This caisson was built ten feet four 
inches by twenty-seven feet four inches 
on the outside, with walls of 10 x 12-inch 
timbers, making the inside twenty-three 
feet eight inches by six feet eight inches. 
Temporary blow-pipes near the roof were 
also used in sinking caisson No. 3, this 
time being placed in the ends. On De- 


cember 12th air was turned on No. 3, 
and it was sunk through a layer of drift 
gravel, a layer of loose rocks, and a laye: 
of quicksand, and landed on the ligniti: 
peat nineteen feet below low water, and 
the concreting was completed on Decem 
ber 28th. High water delayed work on 
this caisson four days, breaking the air 
pipe in the middle of the river. This 
completed the pneumatic work, and the 
masonry, having been kept up _ pretty 
closely, was completed on January 6, 1899. 
All masonry work was of heavy freestone 
rock from Otway, near the Ohio River, 
in Scioto County. Three thicknesses, 
seventeen inches, twenty-one inches, and 
twenty-eight inches, were The 
masonry was quarry-faced, with full 
dressed beds and laid in Portland cement 
mortar mixed in proportion of one part 
cement to two parts sand. No grouting 
was used except in holes too small to ram 
concrete in, the backing being of stone 
placed far enough apart to allow concrete 
to be rammed in solidly between. Piers 
No. 1 and No. 2 are shown in the plan 
while pier No. 3 was lighter, being but 
twenty-four feet long by five feet three 
inches wide under the coping, and built 
with square ends. It being in place of an 
abutment, the earth fill is given a natural 
slope at the ends and in front of the 
masonry. 

Many persons were allowed to go down 
in the caissons to see the process of work 
ing. For the trip they were fitted out 
with overalls, jacket, an old hat and rub 
ber boots. The top door of the air-lock 
or shaft had a rope fastened in the ring 
to handle it by when the air was off. 
When the door was closed and the air 
pressure on 


used. 


tons would be re 
quired to open it by force, but as soon as 
the signal was given—five taps with the 
hammer by the outside lock-tender—and 
answered by the tender inside, the valve 
would be opened and the air allowed to 
escape, the door at the bottom having 


several 
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been previously closed, and when the air 
pressure was all off the top door would 
drop. The lock or shaft is a dark, for- 
bidding-looking place, full of a fog which 
soon clears out, disclosing an iron ladder 
down one side and electric lamps for 
light. Aiter going in, the top door is 
pulled up by the outside tender, and the 
pressure pipe opened. As soon as the 
pressure becomes considerable, the novice 
becomes “plugged,” owing to the pres- 
sure on the ear drums pressing them in, 
but by holding the nose with thumb and 
finger, and with the mouth closed, a hard 
blow from the lungs, with distended 
cheeks, presses them out again, and re- 
lief is had. This can also be overcome by 
placing the ears close to the outlet pipe 
and opening the valve. When the pres- 
sure in the lock has become equal to that 
in the working chamber, the lower door 
drops, and the caisson can be entered. 
Owing to the excitement and the thought 
of what might happen, the perspiration 
comes easy, but the temperature is very 
little higher than outside. The blow-out 
pipes extend to the bottom of the end 
pockets, and when opened the sand and 
gravel rush to the end of the pipe like 
tacks to a magnet. Some air escapes 
with the gravel, the air becomes foggy, 
and the water comes in to a depth of six 
inches, or then the blow-out is 
closed until the air clears, and the water 
is driven out. The end of the supply pipe 
is curved and provided with a flap valve, 
which would close at once in case the 
supply pipe across the river broke, or the 
air was shut off in any way. 

To sink the caisson the “sand hogs” 
dig out under the cutting edge, which 
process is called ditching, then the air is 
allowed to partially escape, and the cais- 
son sinks or drops down. The chamber 
becomes foggy and half fills with water, 
but when the compressed air comes in 
strong again it clears up and the water 
is expelled. 


more; 
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The bid in detail upon which this work 
was awarded is as follows: For pneu- 
matic caisson and crib filled with Port- 
land cement concrete, on a basis of thirty 
feet or less below low water for pier No. 
I, and twenty-four feet for pier No. 2, 
top of both cribs to be five feet below 
low water, $8,300; for rock, slate, logs, 
or bridge iron removed through locks, $9 
per cubic yard; for excavation in slate or 
bed rock requiring blasting, $7 per cubic 
yard; for extra depth to forty feet below 
low water, $150 per lineal foot; for extra 
depth forty to sixty feet below low water, 
$160 per lineal foot; pier masonry, $7.25 
per cubic yard. This was $12.77. per 
cubic yard of caisson and crib, not in- 
cluding rock, etc., that might be locked 
out, and $10.16 per cubic yard for extra 
depth to forty feet below low water. For 
pier No. 3 caisson and crib sunk to twenty 
feet below low water and filled with 
Louisville cement concrete, $1,600; for all 
material locked out, $193; for abutment 
masonry, $6.75 per cubic yard. This is 
$11,47 per cubic yard of caisson and crib, 
including all locked out material. Pier 
No. 1 was sunk 13.15 feet extra depth, 
and No. 2 18.68 feet extra depth, costing 
$4,832.80. Twenty-five cubic yards of 
rock was locked out of No. 1, and eighty- 
two cubic yards out of No. 2, at a total 
cost of $988.20, making Pier 1 and Pier 2 
within five feet of low water cost $14,121, 
or $12.61 per cubic yard. The total 
amount of masonry in piers No. 1 and 
No. 2 above the level of five feet below 
low water, 498.73 cubic yards, and cost 
$3,615.79, or a total of $17,736.79, or an 
average for two piers entire of $10.95 per 
cubic yard. The contractors obtained 
most of their material and labor at very 
reasonable prices. For timber $11 per 
1,000 feet B. M.; for sand, gravel and 
bowlders, 25 cents per yard; for stone, 
$3.35 per cubic yard, delivered at bridge 
site; for Portland cement, $2.15 per bar- 
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fel,, all 
Ordinary 


delivered at bridge _ site. 
labor $1.25 per day; 
the cost of other labor was from $1.50 to 
2.00 per day, except stone-cutters, who 
received 25 cents per hour; foremen re- 
ceived from $2 to $5 per day. 

We have adapted the above from an 
article published in Bridges and framed 
Structures by A. W. Jones. 
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COMPRESSED AIR. 


J. S. Thurman, formerly M._ E. 
of the Mo. Pac. Ry. system at 
St. Louis, Mo., consists of a box 


or receptacle into which a blast of air is 
injected in the shape of a fan. The blast 
of air striking the carpet throws the dust 
through the tortuous and de 
posits the dust on the inside of the box; 
that dust, which is lighter than air, is 


passage 
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Pneumatic Carpet Renovator. 


In a previous number of “Compressed 
Air” we called attention to an invention 
for cleaning carpets and we_ herewith 
illustrate the article itself and the method 
of operating it. 

This 


recently 


which 
patented 


carpet renovator, 
designed and 


was 
by 


caught by a screen before the air is ex 
hausted into the room. The dust collec 
tor is about 8 in. long by 5 in. wide by 
about 6 in. high, and the blast of air is 
1-64 in. This dust 
collector is pushed back and forth over 
the 


wide by 8 in. long. 


carpet by and collects 
from 98 to 100 per cent. of all the dust 


that the carpet contains. 


an operator 














COMPRESSED AIR. 


The source of air supply is obtained 
by compressing air into bottles or Man- 
nesmann tubes at 2,500 Ibs. pressure 
These bottles are filled with compressed 
air at a central plant, and equipped with 
machinery specially designed to compress 
air toa high pressure. On these bottles 
are attached a reducing valve to reduce 
the air from 2,500 lbs. to 50 lbs. per sq. 


Uy 
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SECTION “SHOWING CONSTRUC 
OF THE 
CARPET CLEANER. 


AIR 1h TH 
2Soorss veer 


in. The bottles, after being filled at a 
central plant, are delivered to the side- 
walk in front of the residence to be 
cleaned. The hose is then connected to 
the reducing valve on the bottle and the 
other end of the taken into the 
house and the dust collector is attached. 


hose 


The dust collector is then run once over 
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the carpets, which is sufficient to cleanse 
them of all dust and restore the carpet to 
its natural color. Before the carpets are 
cleaned the walls are cleaned and also the 
tapestries and cushions. It requires only 
about two hours to clean a nine-room 
house, and the charge will be nominal. 
By the present method carpets are 
taken up and removed to a cleaning es- 
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tablishment, which requires three to four 
days, while with compressed air the work 
is accomplished in a far better and more 
satisfactory manner in two hours. In 
other words, the husband leaves home in 
the morning and when he returns in the 


evening the home is cleaned. 
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Liquid Air 

















Brief History of Liquid Air. 





As the subject of liquid air and low 
temperature is receiving so large an 
amount of attention and thought in the 
scientific world to-day, a brief history of 
its production may be considered timely. 
Prior to 1877 air was thought to be a 
permanent or incondensable gas, but it 
was liquefied simultaneously by Messrs. 
Pictet and Cailletet at that time though 
at an enormous expense. About 200 
years ago the lowest temperature thought 
to be obtainable was produced by a mix- 
ture of snow and ice and was used by 
Fahrenheit in establishing a zero for his 
thermometric scale. Since that time 
scientists have reached a temperature 
some 400 degrees below the lowest point 


ever reached by Fahrenheit. Of the 
three known methods for producing 
cold, the first, i. e. by the rapid 
solution of a_ solid, was used en- 


tirely up to 1820 and yielded a tempera- 
ture of 50 degrees below zero centigrade. 
The other two methods are the rapid 
evaporation of a volatile liquid and the 
rapid expansion of a cooled and com- 
pressed gas. By a combination of press- 
ure and refrigeration, Faraday in 1823 
liquefied all except six of the existing 
gases, but it was not until 18609 that it was 
discovered that these gases must first be 
cooled to a critical temperature. By 
subjecting hydrogen to an enormous 
pressure and at the same time lowering 
its temperature it was found possible to 
liquefy it. Hydrogen has a critical tem- 
perature only 33 degrees c. above the ab- 
solute zero of temperature. From the 
experiments performed, the conclusion 
was drawn that solids, liquids and gases 
were but different forms of matter 
through which any substance could be 
made to pass by the addition or with- 
drawal of heat and pressure. The lique- 
faction of air economically and in large 
quantity has only recently been accom- 
plished.—The Engineer. 


Liquid Air as an Explostve. 


Experiments which have just been 
made in Austria with liquid air as an ex- 
plosive are reported to have brought forth 
sensational results. The liquid air was 
mixed with a siliceous marl, making a 
substance which is  unsusceptible to 
shock, and will only act under direct igni- 
tion. This gives it an important advan- 
tage over dynamite. One-twentieth of a 
pint of the mixture was placed in a crevice 
in a quarry two feet deep and ignited by 
electricity. The effect of the resulting 
explosion is reported to have been equal 
to the work of twenty times the same 
quantity of dynamite. Tests were also 
made with the liquid air as an explosive 
of heavy ordnance, which showed that 
the gun was not heated and that the ex- 
plosive will considerably 
range of projectiles. 


increase the 


Liquid Air in Gas Making. 


In the “Chemische Industrie’ Professor 
W. Hempel, of Dresden, has an article 
on the use in gasmaking of the mixture 
of half oxygen and half nitrogen, which 
is obtained by liquefying air in a Linde 
machine and allowing the liquid air to 
evaporate its nitrogen partly away. The 
half-and-half mixture can be made at a 
working cost of 4d. per thousand cubic 
feet by evaporating the remaining liquid, 
and it can be applied in two ways, for 
making oxygen producer gas and for 
making oxygen water gas. Both in pro- 
ducer gas and in water gas the great ad- 
vantages of internal heating are secured; 
but in both cases there is too much nitro- 
gen in the product, and the heating values 
are relatively low. 


Producer Gas. 


In making this gas, as used in regenera- 
tive heating, we pass air through glow- 
ing coke so as to form carbonic oxide and 
nitrogen. But if Linde 50 per cent. oxy- 
gen be used the results alter considerably, 
in the manner illustrated by the following 
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table, which refers to gas made from 
brown coal: 
Ordinary 
-roducer 


Oxygen 
Producer Gas. 





Gas, Vol- -——-——————_ 
umes=Per- Vol- Per- 
centages. umes, centages. 

ne Pee 3.4 6.1 
Heavy hydrocarbons. 0.8 0.8 1.4 
ae Ser ee 0.3 0.3 0.5 
EP Wacghicac cuss ea enes aes cel 25.4 45.9 
eh chen cog anoed senate 5.3 10.7 
Be Tatts wink Scce ee saa waren 6.8 6.8 12.3 
ay aatae a kinks sas ceics ee 12.7 23.0 
99.4 54.7 99.9 
ia hl . 
These results are approximate, and 


would be affected by the nitrogen taken 
in along with the production of CO:; but, 
on the other hand, the production of CO, 
would be diminished, on account of the 
higher temperatures which would be ob- 
tained in the producer. For manufacture 
of such a gas as that in the last column 
it is only necessary to use the 50 per cent. 
Linde oxygen in the producer. 
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The wunwatering of the Volunteer 
(Michigan) mine by using air has proved 
that one-third submergence is not neces- 
sary to successful operation. The water 
still comes to surface through the col- 
umns with a submergence of less than 15 
per cent. This plan of unwatering mines 
is an excellent one and will be practiced 
in future where the air can be conveni- 
ently obtained. 











There will be no more Bourgogne ho-a 
rors on passenger steamships, such as oc- 
curred last Fourth of July in the North 
Atlantic, when 600 lives were lost, if ex- 
Lieutenant J. W. Graydon can helpit. He 
will also attempt to make impossible such 


terrible naval disasters as the sinking of 


the British battleship Victoria by collision 
inthe Mediterranean afew yearsago, when 
half a thousand lives were lost. 

Lieut. Graydon has invented what he 
claims is a perfect safeguard against such 
catastrophes. It is a mechanism for clos- 
ing the water-tight bulkheads throughout 
a ship instantaneously when an accident 
occurs. 

No modern device has been more disap- 
pointing than the collision bulkheads on 


modern steamships. It always happens 
that at the critical moment when a disas- 
ter occurs, they are open. They cannot be 
closed in time, so the ship plunges to the 
bottom and the bulkheads prove useless. 

The machinery necessary to do this would 
be simple enough. If compressed air were 
the power to be used, six to twelve stor- 
age tanks could be placed in the engine 
room. Pipes from these would lead to 
the cylinder and piston connected with 
every door. The opening of a valve by 
electricity would let the compressed air 
rush into the cylinder and force out the 
piston, which would push the sliding bulk- 
head door shut. An elcctric bell on the 
door would ring to give alarm to any one 
not to be caught in the vice-like grip of 
the closing steel door. 


We present herewith the picture of a 
pneumatic hoist in use on the 1,400 level 
of the Gwin mine, Calaveras County, Cal. 
This hoist has a drum with capacity to 
carry several hundred feet of suitable 
rope. The drum is operated by a small 
hand-wheel fastened to the centre of the 





PNEUMATIC HOIST IN USE ON THE 1,400 LEVEL 
OF THE GWIN MINE. CALAVERAS Co., COL. 


shaft. The motor for operating this hoist 
consists of two Dake engines of the re- 
ciprocating type and is operated by com- 
pressed air. It is portable and made so 
that it can be readily run through a drift 
on a flat car. 
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A discussion took place recently at the 
International Mining Congress at Brus- 
sels as to the limits of safety to which 
work can be carried on under compressed 
air. The Austrian doctors declared that 
men under twenty and over fifty years 
of age should not be allowed to work 
where the air pressure was high, and in all 
cases medical certificates should be forth- 
coming as to the soundness of the heart, 
lungs, and the vascular system. An ear 
affection, a cold or gastric attack should 


be sufficient for prohibition. The limit of 


pressure should be seventy-five pounds, 
which would enable the work to be car- 
ried on under water at 170 feet from the 
surface, but in such cases special precau- 
tions would be necessary in returning 
from the high pressure to the normal con- 
dition. The minimum would be 100 min- 
utes, but the men may continue to work 
for any period. It is one of the peculiari- 
ties of working under high air pressure 
that healthy men might almost live in 
the pressure chamber, but the change from 
high to lower pressure should take one 
minute for every one and one half pounds 
of pressure. Men accustomed to the work 
might take only ten minutes for a pres- 
sure of twenty-two pounds, fifteen min- 
utes for thirty-seven pounds, or thirty 
minutes for a seventy-five-pound pressure. 
It is suggested that the men in passing 
through the changes of pressure should 
suck sugar; not that sugar possesses any 
particular virtue, but it insures the swal- 
lowing of the saliva and prevents the 
tympanum from being injured. As to the 
ventilation of the working chamber, the 
air should be renewed at the rate of 700 
cubic feet per head per hour.—Ex. 





A Midsummer Dream. 





There are in this world of ours many 
ideals of higher life if you can imagine 
them. We dream to-day what we may 
realize to-morrow. The advanced thinker 
is consistent in his endeavor to lighten the 
burden of mankind. His principle is to 
provide every device necessary for the 
higher degree of personal comfort within in 
the desire of man. Within the range of 
compressed air applications there is as much 
hope as can be obtained from any other 
field of science. 

When the many appliances that are 
possible have been invented and per- 
fected, and wher every house has its sup- 


ply of compressed air then man enjoys 
the many luxuries that hitherto have not 
been available, and man, though perhaps 
no happier, will at least have less reason 
to complain. 
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THE FRONT Door. 
With these philanthropic thoughts our 

friend of Dustiana approached a modern 
house on a noted boulevard of a strange 
land, and, although his appearance was 
out of the ordinary, the maid invited him 
to step inside 

“And wait 

While I inflate 

The tete a tete.” 

She occupied but a moment in doing 
so and he found the parlor furniture all 
pneumatically stuffed. It consisted of 
chairs and couches, easy chairs, footrests, 
headrests and pillows. They were all col- 
lapsible. The radiator used in winter to 
radiate heat here radiated cold. The 
thermometer registered 98° outside, while 
it was 70° inside. A thermostat on the 
wall controlled the ventilation and tem- 
perature and the zephyrs caused by the 
tiny jet of escaping air reminded him of 
a familiar saying and was to him a new 
use of air—appreciated by many. He 
never knew that compressed air could be 
used for agitating whiskers. 

He gently rocked himself in a luxurious 
arm chair and noticed the maid running 
the pneumatic carpet renovator over the 
floor, removing every particle of dust and 
gathering it up. He now knew that he 
was in the fabled land of Puritania. 

While seated here the temperature fell 
to 69 degrees and the thermostat clicked, 
and the cold air current in the radiator 
was shut off by such operation at the same 
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THE COLLAPSIBLE PARLOR. 
time it caused an automatic piano to begin 
playing that inspiring air: ‘‘ There'll Be a 
Hot Time in the Old Town To-Night.” 
From the collapsible parlor he went to 
the kitchen—people of his craft being 
wont to patronize that part of the house 
more frequently than any other—there the 
cook had placed a kettle of liquid air 
upon a cake of ice and you need not won- 
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THE KITCHEN IN PURITANIA, 

der that he was astonished when he saw 
it boiling furiously. 

Many of her duties were facilitated by 
the use of compressed air, and she beat 
several eggs by that process and made for 
him an omelette of exceedingly palatable 
flavor. 

The meat and vegetables, fruit, milk 
and butter were preserved in a com- 
pressed air refrigerator. 
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He wandered along the hall and went 
upstairs. The bedrooms were. furnished 
with air beds and pillows. The fuel that 
was burned was aerated. The walls wore 
a chastened look and the curtains were 
immaculate. Every morning they re- 
ceived an ablution of air. He looked out 
of the window and the gardener was guid- 
ing an air-driven lawn mower over the 
lawn. 

In a lady’s boudoir he found upon a 
dressing case a most ingenious article 
which proved to be an air brush. Os- 
tensibly it was to be used for amateur 
sketching, in practical use it added deli- 
cate color to my lady’s complexion. 

The pilgrim from Dustiana marveled 
much as he left this abode of rarefied de- 
light and walked again into the realm of 
the heavy atmospheres of his native land. 


PATENTS GRANTED JUNE, 1899. 


Specially prepared for COMPRESSED AIR. 





627,696.—Apparatus for Liquefying Gases. 
Joseph E. Johnson, Jr., Longdale, Va. 

An air liquefying apparatus, in combina- 
tion, a compressor, a cooler, an insulating 
vessel, a counter-current apparatus in said 
vessel, a liquid air receiver in said vessel, 
a discharge nozzle delivering compressed 
air from said counter-current apparatus 
into said receiver, an impulse wheel or tur- 
bine impelled by the discharge of air from 
said nozzle, and means connecting said 


wheel or turbine with a mechanical resist- 
ance, substantially as specified. 
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626,8883—Air Compressing and Cooling Appa- 
ratus. Rudolph Berg, Pittsburg, Pa. 

An air compressing and cooling appara- 
tus, the combination of a compression- 
chamber and a piston operating therein, 
a series of heat absorbers mounted in said 
compression-chamber and adapted to cool 
the air during its compression; an expan- 
sion chamber and a piston operating there- 
in; a pipe connecting said expansion and 


compression chambers, a drive-shaft, con- 
! , 
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HOYER FALL AMP E 





nections between the piston of the expan- 
sion chamber and the piston of the com- 
pression chamber: an air chamber and a 
pair of suction valves controlling the inlet 
and outlet passages of said chamber, and a 
rod eccentrically connected at its one end 
to the drive-shaft and at its other end con- 
nected by levers to the suction valves 
whereby the same are alternately operated 
and in conjunction with the operating of 
the pistons in the compression and expan- 
sion chambers, substantially as described. 


627,181.—Carrier for Pneumatic Dispatch 
Tubes. Edmond A. Fordyce, Chicago, 
Il. 


In a carrier adopted for transit in a dis- 
patch tube, the combination with the body 
of the carrier of a series of guiding and 
supporting wheels mounted thereon at or 








near each end, the wheels of the two series 
being so located and arranged relatively to 
each other that none of tne wheels at one 
end will be in the same longitudinal plane 
as any of the wheels at the other end, as 
and for purposes described. 
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626,320.—Pneumatic Organ. Melville Clark, 
Chicago, Il. 

In a pneumatically-operated musical in- 
strument in combination with the valve 
which controls the sounding devices; a mo- 
tor pneumatic which operates such valve; 
a supplementary pneumatic adapted to op- 
erate the valve; a supplementary  pneu- 
matic adapted to operate the valve in the 


opposite direction from the motor-pneumat- 
primary pneumatic which 


ic; a controls 








both the motor-pneumatic and the supple- 
mentary pneumatic; the valves which effect 
such control arranged to be actuated by 
each action of the primary pneumatic op- 
positely with respect to the motor and sup- 
plementary pneumatics which they respect- 
ively control; whereby the motor-pneumatic 
is rendered active when the supplementary 
pneumatic is rendered inactive, and the sup- 
plementary pneumatic is rendered inactive 
when the motor-pneumatic is active. 





627,850.—Compression Controller. 
Hobart, Beloit, Wis. 

A compressor unloading device comprising 

an unloading valve, a ratchet handle se- 

cured thereto, a pawl designed to engage 


Frank G. 














said ratchet handle, an eccentric pin rotated 
by the compressor whereby said pawl re- 
ceives a reciprocating motion, and an auto- 
matic pressure operative device whereby 
said pawl is thrown into or out of action 
to open or close said unloading valve. 
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* 626,390.—Air_ Cooling and Cleansing Device. ge AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA @ 
Joseph McCreery, Toledo, Ohio, 


= An air cleansing and cooling device, con- 


sisting of a Ce y an ai at ¢ i i 
° water inet atthe top: and-an'a ouet 3 dalney, steinmetz & Co., 











. and a water outlet at the bottom, and a 
om series of baffle-plates interposed between 
i- the inlets and outlets, the lowermost baffle- COLD DRAWN, HOT PRESSED 
e plate being inclined downwardly and having AND FORGED 
2 across its upper surface a series of rifles 
“ mated STEEL SHAPES 
“t a AND SPECIALTIES 
@z é B «* ; AIR GiMLET 
- wh SEAMLESS COLD DRAWN 
STEEL SHELLS, CYLINDERS 
a 2 a AND TANKS 








For Air, Water, Steam, Gas, Soda, 
Ammonia or Fluids under Pressure 
| and Explosives. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 

SEAMLESS STEEL TESTED 
increasing in height from top to the bottom, 


- » ; ; TANKS OF SUNDRY 
such rifles having perforations at their bot- 
tom, and their tops being spaced apart DIAMETERS. 
from the baffle-plates above them the same 


distance as the other baffle-plates are spaced DREXEL BUILDING, E 

















apart, whereby the air passage through the 
baffle-plates is substantially the same size 
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Telephones, John 1342. Cable Address, 
“1992. “Cube” New York. 


cornell, ® 
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«SALES AGENTS» 
SPANG, CHALFANT & CO., 


i (Qe a 
ve & Karlin 
Full Weight Wrought Iron Pipe. 


BRASS AND IRON GOODS, | 


Manufacturing Go., 


ng 
e- 
ge 
Marine, Locomotive and Stationary 


Boiler Tubes. 


ron STEAM, Artesian and Oil Well Casing. 


| poy 
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RENSSELAER [1’F’G CO., 


Brass and Iron Gate Valves, 1-2 to 
72 inches, for Air, Gas, Steam, 
Water and Oil. 

Corey Fire Hydrants. 


AND STEEL PIPE... 


Plumbers’ and Gas Fitters’ 


BLOOMSBURG CAR M’F’G CO., 
Supplies, Freight, Mine and Dump Cars. 
Car Wheels of every description. 
ed 56 & 60 JOHN STREET, Portabe Track and Switches. 
re- 
— eg ne No. 13 Gold Street, New York. 
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This is the only publication devoted to the useful application 
of compressed air, and it is the recognized authority on all 
matters pertaining to this subject. 
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The Transmission of Power by Compressed Air, by Robert Zahner, M. E., soc. 
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LIST OF BOOKS ON COMPRESSED AIR. be 
Volume No. 3, “ Compressed Air,” . ‘ cloth, 2.00 Y 

I, March, 1898—February, 1899, tnciasive.—The sesive numbers of \4 
** Compressed Air,’’ which make up this volume are profusely illustra- mm 

K N ted with fine half-tone engravings and line cuts of a large number of WW 
important applications of compressed air. The articles contained in > F 

Y the above have been widely quoted and treat upon a varied collection W 
aN of air power subjects. ate, 
Ve This volume is valuable for those who contemplate the use of com- Y 
ON pressed air, and are investigating its advantages. NZ 
¥& Wi 
UN Compressed Air Production, by W. L. Saunders, . ‘ cloth, 1.00 is %) 
“e Compressed Air Production or The Theory and Practice of Air Com- 7 a 
iG pression. Just published. By W.L. Saunders. A practical treatise WA 
" on air compression and compressed air machinery. It contains rules, = 
. ere. 

DN tables and data of value to engineers. W 
R * 

aN Compressed Air, by Frank Richards, ; ’ cloth, 1.50 Wy 
Compressed Air, by Frank Richards. Quateion practical information ate, 

upon air compression and the transmission and application of com- W 

pressed air. abe, 

Y WW 
Liquid Air and the Liquefaction of Gases, by Prof. T. O’Conor Sloane, 350 ede, 

f pages, ; , ° ‘ ° ° , 2.50 VY 
are, 

YN E on nts upon the Transmission of Power by Compressed Air in Paris, WY 
by A. B. W. Kennedy, F. R.S.,M. Inst. C. E., Emeritus Professor of rahe, 

oe in University C ollege, London. The Transmission and 4 


<= 


Forwarded postpaid on receipt of price. 
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SEAMLESS STEEL TUBING "°° “cowenesseo an. 


TUBES UPSET AND FLANGED FOR COUPLING. 
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U ps ET SECTION AL VIEW. 






eamless Steel 
Cylinders and 
Bottles 


For Storage of Gases 
and Compressed Air. 


SHELBY STEEL TUBE COMPANY, woe Von"OWice, ‘144 Chambers Street. 
CORRESPONDENCE SOLICITED. Chicago Office, 135 Lake Street. 
SUBMIT SPECIFICATIONS ———__{_T Birmingham Office, 29 Constitution Hill, England. 
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AIR PUMPS 


aera Air Pump Co. 


Hand, Foot, Storage, Water Pressure, and Specially Con- 
, structed Pumps. Gas Fitters’ Proving Pumps. Physicians’ 
Vacuum or Direct Pressure Pumps. Galvanized Iron Tanks, 
Air Cocks, Gauges and Fittings. 


HOUSTON ano MERCER STS., NEW YORK, U.S.A. 
icine cnmenamanenaanaae 3333333333322 
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10 COMPRESSED AIR. 


EDRICK & AYER Co., 
PHILADELPHIA 
PA. 


| “PEDRICK @ AYER Co. | 






. > a 
COMPRESSORS 


These Compressors will compress more air 
at less cost iban any other make, requiring no 
attention other than oiling ; entirely automatic 
in acticn, stopping and starting as air is re- 

uired. Specially adapted for foundry use. 
‘an be run in series; if so, no stoppage 
possible. 





COMPRESSED AIR 
, RIVETERS,HOISTS, 
CRANES anv OTHER 
TOOLS. 


: 
: 
: 
: 
: 
Send for Catalogue. 
: 
: 


» Manning, Maxwell & Moore, 
Sore Acents, 
85, 87, 89 LIBERTY ST., N.Y. 
22 SO. CANAL ST., CHICAGO, ILL. 
PARK BLDG., PITTSBURGH, PA, 
26 SO. WATER ST., CLEVELAND, 0 
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VOLUME ‘No. 3. 


The supply of Volume No. 2 of “Compressed Air” 
exhausted, and attention is called to Vol. No. 3, which will 
include all the numbers of Compressed Air printed from 
' March, 1898, to. February, 1899. 

; READY NOW. 


Only a limited number of these volumes on hand, 

{ therefore all those who desire to secure them should place 

their orders at once. ‘ 
PRICE (postage prepaid), - - $2.00 

Other books on Compressed Air furnished. Send for cir- 


cular. 


COMPRESSED AIR, 
26 Cortlandt Street, New York. 
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j The Stearns-Roger Manufacturing Company, 








CONSTRUCTING ENGINEERS. 
Chlorination Mills, Electric Plants__ __ | 
~__ Compressed Air Plants of any capacity. 
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ROGER’S ITIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 


E 
“These Rolls have been running very satisfactorily and appear to us to be unquestionably E 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 






Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U.S. A. 
7 saints call 
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J. D. MILLER & CO., 


Taylor Building, 39 & 41 Cortlandt St., N. Y. 
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COMPLETE POWER PLANTS 


FOR ALL PURPOSES____osum, 





Engines, Boilers, Machinery, 
Mining and Milling Equipments. 


DB DP 333 333 3:33 333 3:33 3:32 33:33:3333333333 
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SEND FOR CATALOGUES AND ESTIMATES ON WHAT YOU NEED. 
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i MANNESM.ANN TUBE WORKS, 
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Manufacturers of ...... 


Seamless Rolled Tubes_— > 


: 
: 
: 
il tor Gases, Compressed 
: 
: 


a a, oa bb 6 
highest authorities and Gov- UNDER HIGH PRESSURE. 


ernments of Europe and 
America. 


Tested and approved by the 





Each Tube is carefully tested, Representative : 
and a Government Test Cer- 


— furnished with CHAS. . ECKSTEIN, 
249 CENTRE STREET, - - NEW YORK. 
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C. & G. COOPER Co 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 


HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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Pneumatic 
Hammers, 
Piston Air 
Drills, 
Pneumatic 
Riveters, 
Casting 
Cleaners, 
Air Hoists 


and 





Compressors 








1005-6 Beard Building, 


Monadnock Block, T O O C O 
CHICAGO. 4 L 4 


All Tools Guaranteed One Year against Repairs and sent on Ten 


Days Trial Subject to Approval. 
Ft 


All 

Kinds 

of 

Labor 
Saving 
Pneumatic 


Appliances. 
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SURFACE 
me CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY Revst 
Circulating 
SERVICE. a 


PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 

EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 











ised t. Officers of all Railroads 


(ax avsrrext) THE POCKET LIST OF 
Subscription Price, tum, RAILROAD OFFICIALS 


THE OFFICIAL Advertising rates on application. 
RAILWAY EQUIPMENT escrito 1S aa paw 
REGISTER j.i07 Slavs Caneaztat wena omen fe 
Subscription Price, $5.00 per annum. Single copies, 81.00, 
HE RAILWAY EQUIPMENT & PUBLICATION Co, 
24 Park Place, New York. 


| |_Electrical, Steam and 


{o |||__ Compressed Air 
HI _Apparatus % % 


yl 


St. Paul Building, 
New York. 
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Trimo Giant Pipe Wrench 


The strongest, safest and most 
durable Pipe Wrench in the 
world. Made and adapted for 


— —_ all kinds of work as well as 
oe hard or rough usage. Send for 
catalogue of Trimo tools. 


TRIMONT TANUFACTURING CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS. 
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COMPRESSED AIR 
| INSTALLATIONS... 


SUPERINTENDED. 


Railroad and Other Plants Equipped. 


Compressed Air Transmission. 


‘ I am prepared to report on engineering 
questions connected with compressed air 
propositions in manufactories, contract work, 
railroad machine shops and any other enter 
prise that now uses hand or other power. 
I make a specialty of enumerating the uses 
of air power, devising means for their main- 
8 tenance and supervising their installation. 

9 Ten years practical experience in build 
$ing and operating air motors. I solicit 
§ correspondence with street and suburban rail- 
Way companies contemplating change of 
motive power. 


HENRY D. COOKE, 45 Broapway, N. Y. 
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Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 
By FRANK RICHARDS, 12m0, cloth, $1.50 


John Wiley & Sons, New York. 
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COLD STORAGE PROBLEMS 


Are fully discussed in my pamphlet 


%*.% Eggs in Cold Storage. *.* 


A book of about 100 pages, containing 
much data and the results of many experi- 
ments. Senton receipt of 10 cents in stamps. 


MADISON COOPER, 


Refrigerating Engineer, Minneapolis, Minn. 


















GINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as § 


| Reviews to evugineering literature—the two in one.” Its § 
leading articles treat the subjects uppermost in importance 

S jn industrial affairs. Its contmbutors include the foremost 
& men of oyr.times. It gives each month an. exhaustive 
; Review and Index to the world-wide range of technical 
5 literature— American, English, French, and German. It 
% is read in every nook and corver of the civilized world. It 
5 is founded upon the idea of meeting the requi of the 
busy and brainy men who manage, think, arid plan for the 





% en ing. architectural, electrical, rvilroad, miring, and 
» mechanicri industries. It has a bona-fide circu- 
lation among such gnon than has ever attained by an 


, engineering journal in all the history of industriel literature. 

» It ts priceless to the active man 4 needs to keep in touch 

with current developthents. Its every page carties a living 

§ interest for intelligent s who are in any way con- 

% cerned with modern industrial entérprises. _1ts gubscribers 

% are its warmest advocates and the. Magazine itself is hs 
y best solicitor. Sample copy free. 


*; 30 Cents a Kumber; $3.00 a Year. 
~*~ THE ENGINEERING MAGAZINE, 
420-122 Liberty St., New-York, U.S. A. 





“* The Century of the industrial world and the Review of & 


brorccce1cserc8e n@Oot Oese 5a 


RDOE - BDOS 1DOS DOS BGESOS 1D OD 1SEOOESD OSE 


THE TALK ofthe WORLD! 


The latest sensation in scientific circles 
is the appearance of the new practical 
work by PROF. T. O’CONOR SLOANE, 
entitled 


“LIQUID AIR” 


ANDO THE 


LIQUEFACTION or GASES. 
PRICE, $2.50. 


It is a logical aepenetien and application of 
the principles of liquefaction, a history of the 
theory, discovery and manufacture of liquid air. 

A book that renders simple one of the most 
perplexing chemical problems of the century. 
Startling developments illustrated by actual 
experiments, 

Seventeen absorbingly interesting chapters. 
350 pages. profusely illustrated, Copious index 
to subjects. Octuvo. Printed on excellent 
paper. 

Copies prepaid to any address on receipt of 
price, or special circular of contents sent on 
request. 

Our 96 page catalogue of scientific and practi- 
cal books sent free on request. 


NORMAN W. HENLEY & Co., 
PUBLISHERS, 
132 NASSAU ST. NEW YORK. 
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GASOLINE ENeInE Ain Compressor, 


DIRECT CONNECTED. 


A NEW MACHINE -# - 


~@e—_SIMPLE, ECONOMICAL, DURABLE. 


SEND FOR CATALOGUE. 
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FAIRBANKS, MORSE & CO., 


DSVSVEVSVSVVSVSSSSVVVSSSSVESSSSSSSVSSSSVSSsssssesssssewe 


CHICAGO, ST. LOUIS, ST. PAUL, 

S CLEVELAND LOUISVILLE, MINNEAPOLIS, 

é CINCINNATI, KANSAS CITY, DENVER, 
INDIANAPOLIS, OMAHA, SAN FRANCISCO. 

$ LOS ANGELES, PORTLAND, ORE. 
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AIR 


COMPRESSORS 


40 STYLES 300 SIZES E 
: 














Covering in a practical way the varied requirements of 
Cowpressed Air practice. High Pressure, Compound and 
Sing'e Stage Air Compressors. 

Used in Liquid Air production, Street Railways, Machine 
Shops, Water Works, Ship Building, Switching and Signa)- 
ing and all the other applications of Compressed Air consid 
ered —_— and economical. Offices in all parts of the 
world. Classified literature on all Compressed Air subjects. 
Complete Catalogues of Air Compressors, Rock Drills, 
General Mining and Tunneling Machinery, etc. 


'. INGERSOLL-SERGEANT 


DRILL: CO., 

















Havemeyer Bldg., New York. 
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CLAYTON AIR COMPRESSORS 








For and every 
Operating other 
Pneumatic purpose to 


which 
Compressed 
Air 


can be 


Shop Tools 
Hoists, Etc. 
Air Lift 
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Pumping 





applied. 
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CLAYTON AIR COMPRESSOR WORKS, 
CATALOGUE, 26 Cortlandt Street, NEW YORK. 
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